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[Name of Document] Claims 

I am going to study again about the contents of each claims 
when the contents of "Best mode for Implementing the Invention" 
takes concrete shape. 

5« »J J« JKJK J« ■)« ■)« ^ 

The original proposal of claims of the framework 1 
[Claim l] 

A function which compiles various rules which are 
used for design as know-how in a database. This 
invention provides an interface which registers the 
rules in natural language. And this invention makes 
a database of designing know-how which are used for 
past designs and commonly know-how, and designers can 
share these know-how. 
[claim 2] 

A function which entitles the compiled designing 
know-how in claim 1 to a data of circuit design CAD 
system as rules. The designing know-how provides an 
interface which is entitles to the data of circuit 
design CAD system, and the interface reduces designer' s 
burden . 
[Claim 3} 

A function which checks whether the rules 
entitled in the claim 2 is applied the design in the 
right way or not. This invention checks whether a 
design of a printed circuit board is observed each rule 
or not, and searches the appropriate part and displays 
the part on a display of CAD system. After designers 
check the design, and inputs whether to pass or fail. 
These archival records are administered with the number 
of check of drawings. 
[Claim 4] 

A function which evaluates an availability of the 
rules entitled in the claim 2 how much the rules are 
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availed in design. This invention outputs the index 
on each design of the availability of the compiled the 
know-how in the claim 1. 

[claim 5] A tool which realizes the claim 1. 
[claim 6] A tool which realizes the claim 2. 
[claim 7] A tool which realizes the claim 3. 
[claim 8] A tool which realizes the claim 4. 

The original proposal of claims of the framework 2 
[claim 9] 

In circuit design for a preparation of a printed 
circuit board, a preparing support system of an 
electronic design instruction documents which 
facilitates the preparing a design instruction by 
electronic data, 
[claim 10] 

A function automatically allocating the 
electronic design instructions which are prepared in 
the claim 9 and information which area on an actual 
circuit diagram the electronic design instructions for 
area and a circuit diagram based on the keywords which 
are included in the electronic design instructions. 

The original proposal of claims of the framework 3 
[Claim 11] 

A support function of a printed circuit design 
which has a function which evaluates a layout 
condition of a bypass capacitor which is intervened 
in a power source of a printed circuit board, wherein 
performing arrangement and wiring bypass 
condensers which are used on a printed circuit board 
effectively in the basis of the layout information of 
a printed circuit board and input information which 
includes an explanatory notes concerning to layout of 
bypass condensers. 
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[claim 12] 

A support function of a circuit board design which 
judges rapidly whether or not the bypass capacitor is 
allocated effective position against the power source 
circuit and the logical circuit on the basis of the layer 
of power source which constructs the printed circuit 
board, and calculates three type results, which are "Be 
effective", "There is a possibility not be effective" 
or "Not be effective" by using the information which 
are conduced in claim 11. 

The original proposal of claims of the framework 4 
[claim 13] 

A support system for checking design rules which 
is a support system which checks whether or not the 
design of circuit boards according to the design rules 
are performed on the design of the printed circuit board, 
wherein means for loading a know-how for the printed 
circuit board design, a rule information which is 
replaced the know-how for the printed circuit board 
design by the specific design instruction, and a. 
circuit parts information (parts, nets and so on) which 
be applied the rule information. 

[claim 14] 

A support system for checking design rules on the 
printed circuit board design, wherein means for 
displaying which display the information which are 
loaded in the claim 13. 

[claim 15] 

A support system for checking design rules on the 
printed circuit board design, wherein means for 
selecting the circuit parts information from the 
information which are displayed by the claim 14. 
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[claim 16] 

A support system for checking design rules on the 
printed circuit board design, wherein means for 
cooperating a circuit design CAD SYSTEM and a printed 
circuit board design CAD system and displaying the 
parts which are selected at the same time on both the 
circuit diagram and a printed circuit board. layout 
diagram concerning to the circuit parts which are 
selected in the claim 15. 

The original proposal of claims of the framework 5 
[Claim 17] 

A method for extracting items from the circuit 
diagram based on a condition which is allocated key 
words which are defined by type, function and so on. 
[claim 18] 

This invention achieves a function which 
automatically extracts the items on the circuit diagram 
by applying the method of the claim 17. 

The original proposal of claims of the framework 6 
[claim 20] 

A method for extracting damping resistances and 
target ICs from a circuit diagram based on the part 
attribute and wiring connection information of the 
damping resistances . 
[claim 21] 

A function for automatically . extracting the 
damping resistances and the target ICs by applying the 
method of the claim 20. 

The original proposal of claims of the framework 7 
[Claim 22] 

This invention display points which should be 
checked clearly without user's carrier and skill if 
"prescript" and ''^postscript" are executed for 
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controlling the display condition simultaneously with 
the selection of items and the user uses a same check 
list, when items are selected by cross-probe from a check 
list. 
[Claim 23] 

In particular, the target item is displayed 
effectively by executing "a script for high-lighting the 
target item more effectively [prescript]" before 
selecting item and executing "a script for high-lighting 

the target item more effectively [postscript]" after 
selecting item in a similar way for the circuit design 
CAD system, that is, only user's selecting the check item 
in the check sheet, when the user selects a target item 
at the check list. 
[Claim 24] 

Since the two scripts are prepared on the check 
sheet before starting the check, the user can start to 
work without regard for the presence of the scripts, and 
the user does not need to regard for save of the display 
condition both of during working and after working. 
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[Name of Document] Specification 

[Name of Invention] PRINTED CIRCUIT BOARD DESIGN SUPPORT 
METHOD AND PRINTED CIRCUIT BOARD DESIGN SUPPORT DEVICE 
[Technical Field] 

The present invention relates to a printed circuit 
board design support method and a printed circuit board 
design support device, more specifically to a printed 
circuit board design support method and a printed circuit 
board design support device, which are designed to improve 
the work efficiency of the printed circuit board design 
and to improve the quality of the printed circuit board 
design . 

[Background Technology] 

Conventionally, for the printed circuit board which is 
designed the printed circuit board design CAD system in 
high-density and high-speed circuit design of a printed circuit 
board, examinations were done manually for corresponding 
portions which need to examine by using search functions of a 
circuit design system and a printed circuit board design system. 

For this reason, there was the first problem that the work 
efficiency deteriorated and enormous labor and cost. were 
required in inspection, confirmation and drawing check 
regarding a designed printed circuit board or creating a 
correction instruction, and further, regarding the design 
quality of a designed printed circuit board, a design know-how 
itself depends on designers, so that its design data varies 
according to designers, and there was the problem that 
instruction contents were affected by instruction designers 
such that printed circuit board design quality is deteriorated. 

Specifically, because of reasons such as sudden 
increase of the difficulty level of design caused by 
digitalization and the difficulty of maintaining the 
integrity of an entire system by the shortened 
competitiveness of products or multi-function, the 
reasons such as the design quality dependent on designers, 
labor spent in drawing check and corrected instruction 
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is enormous, and shortening the labor has been the key 
to shorten the lead time of design. 

Furthermore, in the design quality, since its 
quality varies according to the skill of designers, it 
is pointed out that human-dependent situation is 
continuing . 

In addition, conventionally, in creating a design 
instruction to design a printed circuit board on a circuit 

design step, the design instruction document is written 
in handwriting, the design instruction necessarily 
describes which portion of a circuit diagram should fall 
under the instruction, and in such occasion, such as the 
names of parts and wirings (parts location "reference", 
part numbers, net names, etc.) supposed to be added to 
the design instruction in handwriting. 

Furthermore, in the case where the circuit diagram was 
changed, the names of parts and wirings described on the design 
instruction needed to be changed in accordance with the change 
of circuit diagram. 

For this reason, writing and changing work to the 
design instruction became complicated, and there was the 
second problem that there was a possibility of miswriting 
the names of parts and wirings . 

Furthermore, the number of LSIs to be mounted 
increases as a circuit size becomes larger, and the 
increase of LSIs directly connected to the increase of 
the number of bypass capacitors. 

With the increase of the bypass capacitors, there was the 
third problem that much labor and time cost was confirmed in 
recognizing as many as several hundred bypass capacitors, for 
example, by using a screen of CAD system and a drawing of layout, 
which was drawn on paper. 

Meanwhile, electronic equipment manufacturers have a 
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large number of design know-how of noise measures, heat measures 
and the like, which they have been cultivated by conventional 
product development, in the developing process of new products, 
the design rules based on such design know-how were instructed 
to printed circuit board designers before designing a printed 
circuit board, and the printed circuit board designers designed 
the printed circuit board according to the instructions. 

Then, a prototype of the printed circuit board is formed 
after the design of the printed circuit board is completed, but 
before that, verification work whether the design rules were 
properly followed was done. 

Herein, since some design rules have rules that cannot 
be expressed in numerical values, there were cases where 
automatic check using a CAD system could not be performed, and 
check for such portions had to be done visually. 

Such visual check starts by searching areas in the circuit 
diagram and the printed circuit board, which correspond to the 
design instruction, and a search function or the like of the 
CAD system is used in searching the corresponding areas . To 
use the function, it is necessary to operate both the circuit 
design CAD system and the printed circuit board design CAD 
system, and furthermore, since there are cases where articles 
that must be checked are several hundred or more depending on 
a product, there was the fourth problem that enormous labor and 
time were required in check. 

In addition, extracting parts on a circuit diagram as one 
item by their types and functions and dividing them into groups 
has very important meaning in order to creating a design 
instruction of a circuit board design or creating a check list 
of a circuit diagram. 

Conventionally, since search processing has been done for 
each item in extracting, enormous time was required in 
extracting work in proportion to the article quantity of items 
and parts quantity, and further, extracted data are inherent 
to the circuit diagram, there was the fifth problem that it were 
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required such that the same extracting work was necessary in 
another circuit diagram. 

Meanwhile, there is known a resistance called a damping 
resistance with several tens Q, which is serially inserted into 
a signal line for the purpose of removing noise from reflected 
waves, and such a damping resistance is frequently used for the 
output of a buffer circuit, the output of a driving IC for a 
memory, or the like. 

Conventionally, in extracting a damping resistance from 
the circuit diagram, attribute of the resistance, information 
of a connected item, connection status and the like have been 
visually confirmed on the circuit diagram. Specifically, 
there are many areas where the damping resistance must be 
extracted from the circuit diagram visually, and it was 
difficult to judge by anyone but the designer himself /herself . 

Then, in designing printed circuit board, although it is 
necessary to instruct which resistance is the damping 
resistance by using the position and the wiring method of 
damping resistance as a circuit board design instruction, 
enormous time was required in extracting the damping resistance 
because no condition existed in extracting the damping 
resistance. 

In short, the design instruction for the damping 
resistance is necessary in designing printed circuit 
board and checking printed circuit board, but there was 
the sixth problem that enormous time was required in 
extracting the damping resistance. 

Further, conventionally, when visually checking items on 
a printed circuit board of high-density multiple layer, in order 
to clearly display contents to be checked, setting for clearly 
displaying the interrelation of associated items in 
consideration has been done manually while the check contents 
were accurately grasped. 

Specifically, if the contents to be checked are not 
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clearly displayed, there is the threat of the check contents 
are misrecognized and accurate check cannot be performed. 

There was the seventh problem that the work of performing 
display manually controls every time to prevent misrecognition 
depended on the skill of operators and it caused significant 
loss of time. 

[Disclosure of the Invention] 

[Problems to be Solved by the Invention] 

The present invention has been created in view of the 

above-described first problem that the prior art has, and it 
is the first object of the invention to provide a printed circuit 
board design support method and a printed circuit board design 
support device, which are capable of improving the work 
efficiency of printed circuit board design such that the check 
of drawing is executed efficiently and improving the quality 
of the printed circuit board design by equalizing design quality 
to shorten a design period and reduce the manufacturing cost 
of circuit board such as reducing the number of making 
prototypes . 

Further, the present invention has been created in view 
of the above-mentioned second problem that the prior art has, 
and it is the second object of the invention to provide a printed 
circuit board design support method and a printed circuit board 
design support device, which are capable of creating or 
automatically creating a design instruction to be referred to 
when correctly designing a circuit board based on a design rule 
in designing a printed circuit board of electronic equipment. 

Further, the present invention has been created in view 
of the above-described third problem that the prior art has, 
and it is the third object of the invention to provide a printed 
circuit board design support method and a printed circuit board 
design support device, which equips the automatically check 
function of bypass capacitors including a circuit pattern as 
EMC measure of a printed circuit board. 
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The present invention has been created in view of the 
above-described fourth problem that the prior art has, and it 
is the fourth object of the invention to provide a printed 
circuit board design support method and a printed circuit board 
design support device, which can be used in verifying whether 
or not the design of printed circuit board of electronic 
equipment is correctly performed based on a design rule, and 
which are capable of simultaneously displaying areas to be 
checked on both of a circuit diagram and a printed circuit board 
layout diagram for each circuit part to which a design rule is 
applied by cooperation between a circuit design CAD system and 
a printed circuit board design CAD system in the design 
verification of printed circuit board to shorten check time and 
lighten labor. 

The present invention has been created in view of the 
above-described fifth problem that the prior art has, and it 
is the fifth object of the invention to provide a printed circuit 
board design support method and a printed circuit board design 
support device, which can be used when forming information of 
parts and wirings, which is referred to in correctly designing 
a circuit board by each circuit board, as a design instruction 
and can be used when creating a check list for checking whether 
or not a design is properly designed as instructed for a 
completed printed circuit board, in designing a printed circuit 
board of electronic equipment. 

The present invention has been created in view of the 
above-described sixth problem that the prior art has, and it 
is the sixth object of the invention to provide a printed circuit 
board design support method and a printed circuit board design 
support device, in which damping resistances are correctly 
arranged based on a design rule in arranging them, in designing 
a printed circuit board of electronic equipment. 
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The present invention has been created in view of the 
above-described seventh problem that the prior art has, and it 
is the seventh object of the invention to provide a printed 
circuit board design support method and a printed circuit board 
design support device, in which, when visually checking items 
on a high-density and multiple layer printed circuit board, the 
interrelation between the items are automatically displayed to 
eliminate the occurrence of misrecognition of contents to be 
checked by an operator and to lighten the variation and time 
loss caused by the skill of operators. 

[Means for Solving the Problems] 

To achieve the above-described first object, the present 
invention is that areas to which a qualitative rule that cannot 
be automatically checked by using the printed circuit board 
design system, that is, a rule such as "as close as possible" 
and "as short as possible" is applied can be automatically 
detected to request a designer to make a judgment for the 
instruction, and the equalization of variation of design 
quality caused by the difference of experience of designers and 
the capitalization of the know-how are achieved by storing 
know-how in the background of the rules severally to 
cooperatively display it on the instruction and being capable 
of applying the stored know-how. 

Further, to achieve the above-described second object, 
the present invention is that only by the action of selecting 
from a list in which design instruction contents that a circuit 
designer gave while designing a circuit diagram are divided into 
"instruction contents" and "keywords of target circuit parts 
or wirings", target objects are automatically listed from the 
circuit diagram by using the "keywords of target circuit parts 
or wirings", and labor and time which were spent in creating 
the design instruction. manually are significantly reduced. 

Further, to achieve the above-described third object, the 
present invention is that bypass capacitors clearly having no 
problem, which the circuit designer does not need to determine 
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their adequacy, are automatically omitted from capacitors to 
be determined to achieve the shortening of time for checking 
drawings itself, and furthermore, the shortening of the design 
period. 

Further, to achieve the above-described fourth object, the 
present invention is that portions to be checked on a circuit 
diagram and a printed circuit board are simultaneously 
displayed by cooperation between a circuit design CAD system 
and a printed circuit board design CAD system when a circuit 
part to which a design rule is applied is selected, and check 
time is shortened and labor is reduced. 

Further, to achieve the above-described fifth object, the 
present invention is that keywords are set to articles having 
the same type and function, extraction conditions for 
extracting an item and another program activation instructions 
are held as a common master in a predetermined storage region 
for the keywords, data in which only keywords are allocated for 
each article is formed when creating a design instruction or 
a check list on the circuit diagram, and an extraction condition 
that falls under a keyword is acquired from the common master 
to search an item from the circuit diagram when searching an 
individual item, items are updated into the latest status when 
search is performed again with this, the design instruction and 
the check list are updated into the latest items in the circuit 
and can be diverted when the data is copied to another circuit 
diagram and search is performed again and time spend in creating 
the design instruction is significantly reduced, and the 
instruction and the check list can be formed only by an update 
processing because articles of ones diverted in the circuit 
diagram are virtually not changed. 

Further, to achieve the above-described sixth object, the 
present invention is that damping resistances are automatically 
extracted from the circuit diagram to realize the significant 
shortening of extraction time. 

Further, to achieve the above-described seventh object, 
the present invention is that, when visually checking items on 
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a high-density multiple layer printed circuit board, contents 
to be checked are clearly displayed automatically in performing 
cross-probe from a check sheet to drastically lower the 
possibility of misrecognizing the check contents to make it 
possible to produce a result not depending on the skill of an 
operator who performs check or to form the same display 
condition in the check using the same check sheet, and 
furthermore, time loss is lightened. 

Specifically, the present invention which is described 
■in the claim 1... 

■^^■^•^■^^■^^■^■^■^■^■^•^-^^•^■^^■^^ 

[Effects of the Invention] 

Since the present invention is constituted as described 
above, an excellent effect is exerted that a printed circuit 
board design support method and a printed circuit board design 
support device, where the check of drawing can be efficiently 
executed to improve the work efficiency of printed circuit board 
design and design quality can be equalized to improve the design 
quality of printed circuit board, and which are capable of 
reducing the manufacturing cost of circuit board such as the 
shortening of a design period and the reduction of the niimber 
of making prototypes, can be providied. 

Further, since the present invention is constituted as 
described above, an excellent effect is exerted that a printed 
circuit board design support method and a printed circuit board 
design support device, which are capable of automatically 
creating a design instruction to be referred to in order to 
correctly perform circuit board design based on a design rule 
in designing the printed circuit board of electronic equipment, 
can be provided. 

Furthermore, since the present invention is constituted 
as described above, an excellent effect is exerted that a 
printed circuit board design instruction support method between 
a circuit design and a printed circuit board design, a printed 
circuit board instruction support device between a circuit 
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design, and a printed circuit board design, a Web system, a 
program, and a computer-readable recording medium, which are 
provided with an automatic check function of bypass capacitors 
including a circuit pattern as EMC measure of a printed circuit 
board, can be provided. 

Further, since the present invention is constituted as 
described above, an excellent effect is exerted that a printed 
circuit board design support method and a printed circuit board 
design support device, which can be used in verifying whether 
or not a printed circuit board design of electronic equipment 
is correctly designed based on a design rule, and in the design 
verification of a printed circuit board, can simultaneously 
display areas to be checked both on a circuit diagram and a 
printed circuit board layout diagram for each circuit part to 
which the design rule is applied by cooperation between a 
circuit design CAD system and a printed circuit board design 
CAD system to shorten check time and lighten labor, can be 
provided. 

Further, since the present invention is constituted as 
described above, an excellent effect is exerted that a printed 
circuit board design instruction support method and a printed 
circuit board design instruction support device, which can be 
used when creating the information of parts and wirings, which 
are referred to in correctly performing circuit board design 
based on a design rule for each circuit board, as a design 
instruction, and can be used when creating a check table for 
checking whether or not a design is designed as instructed for 
a printed circuit board, can be provided. 

Further, since the present invention is constituted as 
described above, an excellent effect is exerted that a printed 
circuit board design support method and a printed circuit board 
design support device, which are capable of correctly arranging 
damping resistances based on a design rule in designing printed 
circuit board of electronic equipment, can be provided. 

Further, since the present invention is constituted as 
described above, an excellent effect is exerted that a printed 
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circuit board design support method and a printed circuit board 
design support device, in which when items on a high-density 
multiple layer printed circuit board are visually checked, the 
interrelation or the like between the items are automatically 
displayed, and which are capable of avoiding misrecognition of 
the contents to be checked by an operator and lightening the 
variation by the skill of operator and time loss, can be 
provided. 

[Best Mode for Implementing the Invention] 

In the following, description will be made in detail for 
an embodiment example o-f the printed circuit board design 
support method and the printed circuit board design support 
device according to the present invention with reference to the 
attached drawings. 

1. Overall constitution (corresponding to the framework 1) 

The printed circuit board design support device 10 
according to the present invention is an integrated system of 
each system (described later) , and the printed circuit board 
design support device 10 cooperates a circuit design CAD system 
12 and a printed circuit board design CAD system 14 as shown 
in Fig. 1, and rules regarding circuit design are commonly used 
between the circuit design CAD system 12 and the printed circuit 
board design CAD system 14 . 

As a specific system that builds the printed circuit board 
design support device 10, that is, specific means for 
cooperating the circuit design CAD system 12 and the printed 
circuit board design CAD system 14., there exists an electronic 
design instruction information creation support system in 
circuit design (corresponding to the framework 2), a bypass 
capacitor automatic proper judgment system in printed circuit 
board design (corresponding to the framework 3) , a design rule 
check support system in printed circuit board design 
(corresponding to the framework 4), an item automatic 
extraction system from a circuit diagram (corresponding to the 
framework 5) , a damping resistance automatic extraction system 
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from a circuit diagram (corresponding to the framework 6) , an 
item highlighting system in performing cross-probe 
(corresponding to the framework 7), for example. 

In the following, description will be made severally for 
each of specific means that build the above-described printed 
circuit board design support device 10. 

2 . Electronic design instruction creation support system on 
circuit design (corresponding to the framework 2) 

Fig. 2 shows the conceptual explanatory view of an 
-electronic design instruction information creation support 
system on circuit design (hereinafter, simply referred to as 
"electronic design instruction creation support system" 
appropriately) , and the electronic design instruction creation 
support system is provided with a design instruction and keyword 
database 100 that is a database where design instructions and 
keywords are divided and listed. 

In this electronic design instruction information 
creation support system, when a design instruction or keyword 
is selected from the design instruction and keyword database 
100 where design instructions and keywords are divided and 
listed, the circuit diagram is automatically searched based on 
the selected design instruction or keyword, and the circuit 
parts and wirings which correspond to the selected design 
instruction or keyword are listed. Next, design instructions 
or keywords and listed circuit parts or wirings respond to the 
selected design instruction or keyword are shown with selected 
design instruction or keyword. 

3 . Bypass capacitor automatic proper judgment system in printed 
circuit board design (corresponding to the framework 3) 

There is not the explanation in regard to "Best Mode, for 
Implementing the Invention" in the framework 3 . 
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4 . Design rule check support system in printed circuit board 
design (corresponding to the framework 4) 

Fig. 3 shows the conceptual explanatory view of a 
design rule check support system in printed circuit board 
design (hereinafter, simply referred to as "design rule check 
support system" appropriately) , and the design rule support 
system is provided with the know-how database 102 that is 
a database where know-how, design instructions, and circuit 
parts and the like are stored. 

In the design rule check support system, when the 
information being know-how, design instructions , circuit parts . 
and the like are selected, the selected information are 
displayed on the screen 104 of the design rule check support 
system. 

And then, when a information displayed on the screen 104 
of the circuit board design instruction support device is 
selected, circuit parts corresponding to the selected 
information are identifiably displayed on a circuit diagram, 
which is displayed on the screen 106 of the circuit design system, 
while their color and brightness are changed, and are 
identifiably displayed on a circuit board layout diagram, which 
is displayed on the screen 108 of the printed circuit board 
design CAD, while their color and brightness are changed. 

5 . Item automatic extraction system from circuit diagram 
(corresponding to the framework 5) 

Fig. 4 shows the conceptual explanatory view of an item 
automatic extraction system from circuit diagram (hereinafter, 
simply referred to as "item automatic extraction system" 
appropriately) , and it is provided with the design instruction 
exclusive database 101 that is a database where keywords, items 
and the like are stored, independently of a database 110 of 
circuit diagram CAD data. 

This item automatic extraction system is provided with 
an external extraction program, and item extraction processing 
is performed according to the external extraction program. 
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6. Damping resistance automatic extraction system from circuit 
diagram (corresponding to the framework 6) 

Fig. 5 shows the conceptual explanatory view of a damping 
resistance automatic extraction system from a circuit diagram 
(hereinafter, simply referred to as "damping resistance 
automatic extraction system" appropriately) . 

In the damping resistance automatic extraction system, 
all parts falling under resistance parts on the circuit diagram 
are extracted at first. 

Next, parts where the attribute of series connection is 
in the attribute of IBIS model are extracted from extracted 
resistance parts. 

Further, when all pins of the extracted resistance parts 
are searched and there are wirings connected to the pins, parts 
connected to the wirings are searched. 

Furthermore, whether or not the parts connected to the 
wirings are target parts of damping resistance from the 
classification of parts (such as IC) . 

Next, "damping resistance name" and "name of part 
connected to wiring" are returned as a result for each part to 
be searched. Regarding the result, a plurality of (l:n) 
combinations exist. 

7 . Item highlighting system in performing cross-probe 
(corresponding to the framework 7) 

There is not the explanation in regard to "Best Mode for 
Implementing the Invention" in the framework 7 . 

It is to be noted that the above-described embodiment 
can be modified as shown in (1) to (•) below. 

(1) In the above-rdescribed embodiment, description was made 
mainly for the case of . . . . 

(2) In the above-described embodiment, description was made 
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mainly for the case of.... 

(3) In the above-described embodiment, description was made 
mainly for the case of.... 

(4) The above-described embodiments and the modification 
examples shown in (1) to (•) may be appropriately combined. 

[Industrial Applicability] 

The present invention is used in the design work of 
a printed circuit board, and it can contribute to the 
improvement of the work efficiency of printed circuit board 
design and the improvement of the quality of printed circuit 
board design. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is explanatory view showing the 
association between the printed circuit board design 
instruction support device, the circuit design CAD system, 
and the printed circuit board design CAD system according 
to the present invention. 

[Fig. 2] Fig. 2 is a conceptual explanatory view of 
an electronic design instruction information support system 
on circuit design. 

[Fig. 3] Fig. 3 is a conceptual explanatory view of 
a design rule check support system on printed circuit board 
design. 

[Fig. 4] Fig. 4 is a conceptual explanatory view of 
an item automatic extraction system from circuit diagram. 

[Fig. 5] Fig. 5 is a conceptual explianatory view of 
a damping resistance automatic extraction system from 
circuit diagram. 

[Explanation of Reference Characters] 

10 Printed circuit board design support device 

12, Circuit design CAD system 

14 Printed circuit board design CAD system 

100 Design instruction and keyword database 

102 Know-how database 
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104 Screen of a design rule check support system 

106 Screen of a circuit design CAD system 

108 Screen of printed circuit board design CAD 

110 Database of circuit diagram CAD data 

112 Database of design instruction 
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[Name of Document] Abstract 
[Summary] 

[ Problems ] An advancement of the work efficiency of the printed 
circuit board designing and the quality of the printed circuit 
board design are improved. 

[Means for solving the problems] The present invention is 
that areas to which a qualitative rule that cannot be 
automatically checked by using the printed circuit board design 
CAD system, that is, a rule such as "as close as possible" and 
"*^as short as possible" is applied can be automatically detected 
to request a designer to make a judgment for the rule, and the 
equalization of variation of design quality caused by the 
difference of experience of designers is achieved by storing 
know-how in the background of the rules severally and being 
capable of applying the stored know-how. 
[Represented figure] Figure 1 



24 



jRgurelJ 




I % 




|Figure3| 



KNOW-HOW, DESIGN INSTRUCTION,. 
KNOW-HOW DB ciRCUrT PAFfTS AND THE UKE 

ARE STORED IN KNOW-HOW DB. 



DISPLAY REA D INFORMATION. 



J3L READING 



DESIGN RULE CHECK SUPPORT TOOL 



KNOW-HOW 


INSTRUCTION 


CIRCUIT PART 






ICl. ClOl < 


IC2, C102 







SELECT CIRCUIT PARTS TO BE 
DISPLAYED ON CIRCUIT DIAGRAM. 
AND PRINTED CIRCUIT 
BOARD LAYOUT DIAGRAM. 



//COOPERATIOirv\ 
WITH CAD 



CAD I IciRCUlT B0A-<1) 'DESIGN CAD 




DISPU^Y ON Omurr DIAGRAM DISPLAY ON CIRCUrT BOARD LAYOUT DIAGRAM 



|Figure4j 



THE METHOD OF EXTRACTION OF TTEM 



EXTRACT COMPUCATED EXTRACTION 
piTOCESSlNG eCTRAGT BY EXGLtlSIVE 
PROGRAM. 



CERCUIT DIAGRAM STORAGE 



PLACE 



CIRCUIT DIAGRAM 
CAD DATA 




[EXTERNAL EXTRAcflOffl 




/■GOMMON MASTER 
EXTRACTION CONDmON/ 

KEYWORDS, / 
SEARCH CONDITION / 



CHANGES AND ADDITIONS CAN 
BE DONE FLEXIBLY'BECAUSE 
EXTRACTION CONDITIONS ARE 
INDEPENDENT. 



THIS CAN BE COPIED AND APPUED FOR 

OTHER CIRCUIT DIAGRAMS BECAUSE IT IS 
INDEPENDENT FROM CAD DATA. 



EXAMPLE) 

DESIGN INSTRUCTION 



1 DESIGN INSTRUCTION 


KEYWORD 


ITEM 


ADD DESIGN INSTRUCTION 
L FOR RESISTANCE. 


DAMPING RESISTANCE 


R101,R103 



EXTRACTION CONDITION 



KEYWORD 


•EXTRACTION CONDITION 


DAMPING RESISTANCE 


SUCH AS ITEM THAT TYPE OF PART IS RESISTANCE. ITEM THAT IS 
...... CONNECTED WITH IC. OR"- 



[Figure 5| 




